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(54)Title: ORGANIC EL DEVICE 
(54)#W WHEL^-7- 



An organic EL device having merits which organic materials and inorganic material have, a high efficiency, and a long life, and 
produced at low cost, comprising a couple of a hole injection electrode (2) and a cathode (6), an organic layer (4) provided between the 
electrodes, having at least a light-emitting function, and including a light-emitting layer containing a conjugated polymer, and an inorganic 
electron injection layer (5) provided between the organic layer (4) and the cathode (6), including a conductive path for blocking holes and 
for transporting electrons, and having a high resistance. 
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all^sRr 53* ^-aj Sl-Ji, ol5J.fr ^*>7l flail, *H£fl «-^°J?l^-(2)fl- -g-?i^(6), «1» ^ AVojofl a^s. h s v 

#7|^fr Sffe f r 7l#(4)* 7>*H. AJ-71 0.71^(4)0])^ ^ojj-^-^^ Tg-j^Rr u i##Oj °JU, A Q V 7 j 4» r7 |* (4 )4 £. 
#m6)^S\ 4°Hfe ^V^-^-fl" **H] ^7fl- WV^§V7) £-f.3))i* JjL 7 ] ?i^«a #(5) -g- 
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5L 1 

7|-&4o) 

4 t^-fr -?r7lEL(^l^t^-)^H) 44 ?J-°5L. 4*1)^ o.Sfe 4d44-I-d Hl-oVo]] ^7]^-8- <y7]-sfaj «!-§- uV^dfe 
£4°1) °l-g-£)fe ^71/^7] ^j*h^ 2:0)1 gg. 3^ 4- 

-FMELiT-Rr 4el d°fl <33°l i^t «gAj*v ^ o|7i m§.o)i d i^cfl o] -g- 0.3. 44/fl4 c> l xi^sjja $id. 

3 O.S., 47]EL^44 "R-H17RV -y-olj ITO 4^ ^rg^^^- *gAje}.j7, -fr^ o|.ol Tfl *-4*#. °1 °i 

— ^ 7 o v sl-7fl 444^r Alq374l5. 43 4714444 ^#s>Jl, dd MgAg 43 °j^ 7 > 4£ ^-fr d4^4sL 

*1^4*1 JUL^ i^HpaS 4 1-^314 4 34^44 A J. olo11 y% cc- 4^^«1 -0-71^^-1- #-gr fJS El 

°1 $14. 4714444-& 2442: I£^r 344^7} 44. 

24^2:d oiiJL^ #44^4^ Afojoii t^-#oi ^d ^ 5S f, #^#^-4 #44^4 

^■2] A>oloil 4444 £d444 0 l tgA^-g ^ i7 } &d. 3f^ 2 sl cfljLfe- i^^^ ?i44<y ^ 4°H1 444 
4, 444 ^ ?14444 0 1 ^4 ¥27} $14. £ 4<il4°fl 2-^- <344 5J-711 4 4442^ Ji444 ^47)|S 
€ 3H iLJiEl^. $14. 

51 3 31 51 4°l| -fMELrtAfol nHS^°J 42:-f- 4444. 

£ 3°114fe 7)4(11) 4ofl d?I4 *4<y 34(12)4 £44°*] 2^(13) 4<>H1 47l44#<y 4444(14)4 444 

(15H <g^£|<H olcf. °1 7^4, 444(15)£- 344443 7l^-£ M-E+mjl olcf. 

5 4011^- 7)4(11) Aj-o]! d44 44<y 34(12)4 344^34(13) Al-oHl -f r 7lS)-il-i-ol ^^^^(14), 
5) ^ 34444(16)d ^^EH old. 

-?r7lEL4i7Hl^^. ^-f-^^-S ^J5]^o) g-^71- si jt o|d. 4, -P r 7)ELi7ffe ^^^0.31 44<?J 3^4 344^ 
*144 7>xH, o)s. ^ Al-ols.JfE-1 E-i-^j c?.sL 44 ^7)-# 4^4^ 4447) d4 47144 4^.51 44. 3.e^d 
ollrd ^l^Alofl ^Aj-o. oj 7] ^ ^^d-Sl ^ISl-^oili §.^71- old. ^ -B-71W1-01.01 rtQ^ LEDd LDoll h| 

«7^SV7fl &7fll- 71-d^l 514. 



^^^(ED^d^ ^71^-01 oj^dl dsll ^^c]-. old ^ EL* 7^4^ 1>5Lsfl#d 4-§-gr «-^d ^^-o.sL^- 

d •jkeaiis. ^«ydfe ^4- # r m 0 vai-^^ ^sh^14. ^ Gap ^ ■s- < a*v m^- ^t^s. 7 }^s. 

sVfe H S V ^-4 0 1 -2-^71- old. ^A(-^ SLd^OlJl ^^d^Tll Ol^-d^ Si*) 1 ?]-. ^ 37lfe el) o. 47] nfl^-o)) lg ^ ol 

€■ di#fll°Hl 4-8-471 5- 4^- ?^-4 o>d4 u l ^! ^1 ^ ol 4. ig^oi 3. d^i-Eiiois. a>^-^- ^ 51^ ciIxih-jo^la-] oi 
d 7>d7l- °J;d7i o^d. old -¥-7l4-£Afl ^o\]*\ znS7\ 7V4 4-8-44. ^e-14 ZnSTflfe- 4sl^oi «gd?14-fe -¥- 

^ Slfe 444^ 4^©l o|d. ZnSofl 44 Dfl7>dw^ <ao||ir 7 0 VSV ^7l4oHA^ HV^xfll- ^-Sfl i^d 5H e| «H 



-B-7l7Hs.^oiiA-i 4eeVAfl, s))^^ * S iL<d):ni- 4-gr 4*fl 44^44^ ?i7|]444 7 A°.5L 4sld $14. 
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'•'oil- 7$£_2) Jg-aflS o.£ ZnS4 <HS]^o] ^o]x]ji a|f ^-7\%-n\ #-fHr<y ^^#4^1 ^^5|-cf 

^-n- t ji-^--i. S .c( L angmuir-Blodgett)^o11 sl*fl 3^*1 7fl^?l wj-^ 3L^l-,g- ev ^a} ol -gol^ji. ^-g^o) *) 

3 ^ *fl s #7}7\ ^-A^. 

<&*L^%%: ol^-sl ELi^^r "1^*1 7fl3, 621,3213. °11 y^^<^\ 3X^\. °1 4^2} *ls].§- iHlsfji <§}-#ol \£ 

4fe §-*fl^°l 214. 

7H^?1 ±yCfc ^fl^§>7l a1£h_a-1 nl^^-*] ^4,672,265^-^)1 2% ^2:^ "£##-8: 5>fe ^.^%±^}7} 7l^flEl 
°\ $J4. 

^14, A o V 7l 2# ?-a<Hl A>^-£lfe 1-^^- ^-71*1 ^fl^-g- -^717115.01x4. 



°J£-4 -§f-7rl2j 10-9257631 =§r^] 1#°) ^-<3j^t*fl5L ?I ^Jl f^)4£l «l£*fl#, «KE*fl^£l *]) 

1 3L<34 ^4£r *1 ^ >Ll£^l#Sl 7fl2 .S.<34 34tt *1]2 ^t*.S ol=.cH^l ^ 711 tfi^7} 7l7))5l<>l oi 

4. 4^*fl f^*fl4-8r, ^2 *fll ^##ofl rfl «fl <&*§<>] El^S. Hl.^A.g. 7>iL^S^ 7fll ^ 7fl2 ^#^A>oj 

°)1 ^7)^ ^-g-S^. ^5>-7flBlcH7l- «l£^l#ofl ^oj^o^ HV^^^o) ^-^.^S. ^.^y} wJ-£. S]if^\ 7fl E)<H 

# 7}7lJ1 olfe ?i7ll^i7l-7> 7|7fl£H 5U4- 



£, ^"^^l 4*fl£ <y;Bj7i oll# #ol, o)i--g- ^^7)o\] ^-g-?!- 5)0] -fr^^-f^ *ll 029406 13.«11 QS. 

5U4- °] ^ SeloMll)^ 7fll 7fl 2 £4 Afojo! ig^^lAi %Aj^O. S Aj-g-SjjI Ojcf. Jl4 

1- ^rfe £4^-8- ^a^sV71 fl*ll 3^- 444 Ai-oHi ^<g^-i- a^ 1% v ^j5_ 7 i. oitq. zLSiq-, ^g- 

?i #4#°1 ^7l)s>7l nfl&oll a. ^-jils. o]efl i£#SHr 34-^ *jM 3^3*1 &fe4. 444, o]s\. Q*. ^ 
711^-^-8: % v ^ -fr^-^-^#€ *fl029406l3:olH ^TUt^-o] t$l5l^ zl°\) u\-Z}- ^^.2^ Jl47> 4^^171 

°H&°1] wl-^^l ^4. 



°14 ^ ^-Tfll- ^7}j\ML$l- ^-7]«ViSfl7llSSl ZV ^-g- Ol-g-s).^ ttj-tf Ol Agz^-Eljl olcf. ^, -B-711- 

^^#-8- -r-71 p^tiVt^lS. *1«-*V -? r 7l/-¥-7l «15L ^l^^-ol4. olfi]. ^-o. o^a.^.s.^ ^126363415:, ^-711^ 

2 -1398933. ^iL, ^-7H2j 2-2074883: ^-ii, ^-7fl3§ 6-1 199733: : ?-iL°lH ^jS.£H Si^l'LK ^^-^-^sl- 71^.^71-51 
^151^ ^oflAi f-E)l2l °-7lELi7l-l- ^r7l-SRr S-^^r 1-71-^4^4. 

a. » a v^oi -f r 71711^.21- -L 7 l7)l5.7V ^ ^^j^ 7V*H, s^-oi ^ji ^tgoi ^oj # 7 } 7 y ^ o r7lEL ^|.s. 7fl 

AV 7l o| ols>£l ^ofl ol^fl ^^Cf. 

A o V 7l -B-7l#ofl^ ^-°Jl^tl-*fl«- ^#ol ol n 

^71 fr7|#4 ^-?i^-4Sl *}o]o]]^ ^?l«-2l- -g-^ofl ^ 7 V# «J-^5>7l S-f-sqii-i- ^-fe Jl^l^o] Jf 7 ) 

^r°J-f*#-a- i«-4-fe -°-71EL^aK 
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5412 <H*Hr 3~5eVS] 1# ojAj-^. ig-f}-s}.^ %-7}EL^z\. 

(3) ^1*J- *fl2*cH] 5U°W. ai- 7 | Zn, Sn. V, Ru, Sm ^ InJL-^El aJem<e] 1^ o|a o vo] f r7 ]EL^*h 

(4) x|| l^- iflx] ^]3*J- ^ *j-ofl 5^^, ^7] Li. Na, K, Rb, Cs ^ Fr ^ 1# o) A 0 >°):rL, <£ 
£el£^f*l&Tr Mg, Ca ^ Sr & 1* ol^o)^, e}-e^o) S 7fl La Ce-iL^M ^eb^ ^ ^-^ o. 7 | 

(5) *fll*J- Ml^l ^4*j- # ^ *<H) Si©!*!, A o v 7l ja^s) ^7|^4^^f^ zi l~lx 10 11 Qcm°] 
-fMELd^K 

(6) *I11*J- ^15*J- # *V « 0 H1 StM^, A o v 7l sf 7 ]^}^<Q^^%-^ 42 ^-gr-fr ***fl Aj-g-ofl tH«H 0. 
2~40#% ^-Pr^fe -fMELi*}. 

(7) >-fl*l *fl6*J- # <H^ *1 *J-°fl oJcHa^, a o v 7 | ji^*J-o] « 7 )^ 7 ).^oi^^*o] DV=^,| fe o.2~30nm°J -fMEL 

(8) ^11% ifl^l ^17^ # *o(| SWI, #7| ^-7l#uq- ^q-jq-S] Aj-ol^^ *>#^ ^ofl ^ 

(9) ^l8*J-°fl 5fl°H. A o v 7l Jlz\-®2] *\ty-&<>] l~lx 10 11 Qcm?] -fMELdM-. 

(10) ^8^- Hlfe ^9^1 sa<H>H, -*7l uia^s] jjL^^oj^^o. ^ nj/^fe =^ aJ-sj.^ E13HI-, ^S)-#, -ffs)- 

•I- ^Aj« e>jl, o] ^ «~§- (Si,_ x Ge x )O y sL £Alf ufl, 
0 <x <1, 

1.7 <y <2.2 <ti*Hr 4.5eV o]a 0 v^ ^ gJ/Sfe ^ av^ #) flsl-i-, % -g-i^ # 1# ©1 

A o v -§: «-8-*>fe -a-7]EL4i^>. 

(12) ^)10*J- £fe ^lll*o v °1| aI^a^, aJ- 7 ] Au, Cu, Fe, Ni, Ru, Sn, Cr, Ir, Nb, Pt, W, Mo, Ta, Pd ^ CoS. 
^■^ ^d^^l 1# °l A o v< y -fMELi^h 

(13) x)110*J- ^fl^l ^112*J- W 51 ^7l ^"^ 2JS|^-, ^ -g-^fl- 
#2] 0.2~40#%°J -f , r 7|ELi7>. 

(14) 21)8% ^113lJ- SI^A^, Aj- 7 j ji 7 -1«J-^ a. 7 ]#_^<y^^Aa| ^.^il^. 0.2~100nm°J f r 7lEL 

(4-8-) 

* -a-7)ELi7Hl SI^a-I, 1J:##°11 Af-g-s]^ ^.on^^fl^ ppyjL l-e1(p-5)l'd^la|^^l) 0 J 53 °1 "V 

Q^*}^. f^Jflehfr 10nm~5//m^ 5^^- 5J «1 s>cf. leV~3.5eV<^M 
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^f^M f^ll^l ^*3-gr 44 u l^-^S)-(nonlocalized)€ n #431» 44^4. 4^fl£|-€ Jt 

^Tllfe «K£*fl S-^-g, ^*1H Jf44:a, ^^Sfl^ -g2j.fi. d-ef o)Jg-s: oj^sj. ^ o.^^ ^ejoflf 

44fe *3-ir *1HH1 ^$4. 

°14 #4*Htt ofl* *4, R.H. FriencH 4*11 £444*44(1988), 1~3€, *fll?L pp37~46<>fl4 3£.4°I 

-fMELd^HW. 1-^44 *^<a*-fr #4-*fl4<>ll 444-7lleH«- ^si-ji, ^Fr^^ ^ 44^°j#-g- #4 

*fl4°fl -g-3lSM|el4€- ^44. 44-71)34^ 1^44 4440.5. *^sHr 44^-i- *§«4. °1 ffl^l, «- 

^°j?i4-& ^ 71-44, 44t°j44-£: 4^ gim- *mz}zt 34 44^44. 

±$2\ ^m^-i ^7l ^Sfl^ife, ^4*fl4°l 4<g-^ *H€ttfi) ^4-°-5. 4-§-44fe 444 4^4^51 ^flsW & 
?H afa-aisVcf. o] 34 44-& 3 3144 4-g~g- *1*1144. 

*-gr 44^r°J**.JL4^ 4^i£4 0>q^- ^144*0.51 ^°J4£r ?i7l-2l- t-2l 444^71- Ji444 

^-7ll-^<a^*# Hife ^^V^^r**^ 4447fl 444^1 44. 

4 0 -^4*fl4-8r 44 *°-?l#4*fl i£^r *^#^-^]Sl ^l^H-I- tfrSfb 44 *^4*))5L 444^r 3°1 44444- 
44, *°-3#4*fl44 4 0 -^4^1 4^4*114 4-E *j tg-SV ^4*fl4°| ^4#3. 451 44. 

f^4*fl44 ±L4 4434 4^4 °15>21- 44- 

( i ) ^4*H4 *hfc, ^5L 4 Jl4^1 4*<344. 

(ii) ?^4*fl44 44#°ti 014 444 3 4^, 4-E4* 4 4344ol| 21 4 a??l^-^2l oj^a, 4 44, 
44 ££fe 4-1- ^Efl«iS)-ofl cflsl ^44-g- 5^4. 

* 

(iii) ^4*fl44 -1-4. 3§r4 1^44 fe* 44^<H) 4*11 ci-ev^l- ol**^°fl cH4 S)4^4 514. 

j.-.Vi a! d-44 4 r s) 

£ 14 4 ^ A HH1 n}-!- -n-7)ELi44 7fls^^-ig£, 

5L 3-8r *HflSl 41-71 ELrfc^^l 7^4^51. 

£ 4fe ?-Efl2l £Ecf-& -f}-7lELi7l-ol 7flEfa-'£.E. 

t! ^1 °!l 

^ if^Sl -P r 7lELih7l-^ &*S-2) t-^^, °lf ^i^ 4°H1 t^7l^oil 214§1-^ -Pr^l*^- 

^"71 f r 7l#^lfe *^#«-^l» 5Hr i*h*l-4-. A o v 7l -P r 7lEL^4fe A o v 7l T °r7l#4 401^) ^x^J- 

^^(^l^^)^ 4712} Jl^^Sl ^7l?14^ < y#4S : S- A m "fl H^rS ^7^<y^^ ^£7} 

7l tt(l€-<H) ^-^4 sv^f ^^.^ §1^.4. -» A o v 4 4^-^- -r $14. #°)14£ i^^-44 4^-^-°l-^ 

Al, Ag. In. Ti, Cu. Au, Mo. W. Pt, Pd ^ Ni4 4^ v 44^, ^-^1 Al ?3 AgsL^-z] *ms)±t l^- £fe 2^-4 ^-^^ 

^4 44^144. 
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* <>1» %^ *WS\ T^fe ^^V* al^^-Sl -f 7)^^° t j^^#o|| JjLo^ - ol«=, oj^Sj J=^^_ sj.^ 5) jl, 50 

nm o]^", ol-^-^Sl-TJlfe lOOnm o)a 0 vo] hJ-^-^i sfcf. t& n «$Sb&£- ^-1*1 *fl«-£)*l^ SM^. ^11^ 50-5 
_ OOnmsL #cf. 

HE ^Hr'S 3^.2.3. trfe} A]-g-*v ^ 51 ^ ofl» s-o^ k, Li, Na. Mg, La, Ce, Ca, Sr. Ba, Sn, Z 

n, Zr ^r^riiiEHl, f&^r tMH-l- W*]?]7] ols-g- a^s)-^ 2^£, 3^£- ^-g-Tfl, ofl§ g-oj A g- M 

g(Ag: 0.1~50at%). Al- Li(Li: 0.01 ~ 14at%), In- Mg(Mg: 50~80at%), Al- Ca(Ca: 0.01 ~~20at%) # 

s^Itt 0.5nm o]^-, M-is] lnm °1 aJ-o g. ^ 2^4. Hi*l zi ^rt^l f-AV ov^-^^ 1-5 

OOnmS. ^ #cf. ^T-Fr^ 3^ 3H)fe 3gja_°ll ofe}- tiJ:^^-)^ i*v-sv ^ oicf. 



?l «V#z]5l-7llfe 50nm ol-y-, iLnf a r ^S>7)lfe lOOnm °]^, ^-*1 100~500nm3l •£ 3} 7 > Sfcf. J±2:*i 

*lfe ^Tfl Scf. iLi^lHl ujJf ^-fig, tiS^q-^S] -g-^ol ?1^7) nfl&ofl CfaiS^Sl ^ ^£7> 

A al el -S- 3^1 sfl 7f ^ 



iL2i^^--8r ^th^l^r ^Fr^^ 7fl^o)l oJ-eM 3301 71) ^-fr ^©ISl- 0 ! ^>-§-% v *r Si^f. lr°i, ^HrSJ 5. 
SJ-JiSl-fe Jj-g- ^a!s>^ Al §31 7-lty-o] -g-^-a o] %.is}x£ -g-7|^-g- f^lsfl-fe 3-*-°flfc TiN §3} =t4=- 

MS^q-i: ^-^1 £3121 §^lfe s-tsl 3l*V£l7l ^7loj 50~500nmS. sJ-'S ^cf. 

71)5.^ J17^*J-21 ^-7lt-^<a^^^ iEfe -^7ll-^<y^^#oil i-a- S^-^ilS ^°d^l^ ^ 53^1 hV^- 
alSV 0 !, 4.5~5.5eV2l ^^o) n}.^^^. ^-^^c LS .±- J f^ ££ Aj^o] = (i T 0), «l-<g£H<J-S r , ?l#(IZO), 

-arSryf-dnaO;, ), iiSl-^^CSnOz ) ^ A Vs}-c»r < a(ZnO) ^ ^-^^^si ^°1 fJ-^-a] afrcf. 0^ xj.^^. 

n ^•^■'Jfg- i^oS^El cf^^l ^*>7f 5i* 51^. In 2 0 ;( <^1 ell*! Sn0 2 31 ^^-a|fe 1 ~20wt%. H r ^^sl-7l| 
^ 5~12wt%olcl-. IZOoflAiSl In 2 0 3 ^1 cflsi Zn0 2 31 ^ij-ul^ S-^v 12 ~32wt%ol cf. 

^^-^ "a^* 2:^*1-71 ^Isfl -y-S)-^els(Si0 2 )4- ^-S-H- ^ AV^.Aje)s(si0 2 )3l ^--B-^ ITO°fl rfl 
*1 Si0 2 3l #Hl5. 0.5~10%7l- Hl-^-^lsl-Cr. Si0 2 # *^«-^.5LM| IT031 <a^7> #7>^cl-. 

^■i- a o v * § rfe H^r-Br ^-Aj- 400~700nm. ^-«| A ^^Hl cfl*V ^4^0! 50 % v}#z\ 

Sl-Tllfe 80% ol^, -a.©) 90% olAj-o] H^ajsl-Cl-. -^o!l-|;Ol ^-o^lig t^-#o.JL-*fE-l3l ^^1-^71- ^ElJl, 

^-JiaI-S.a-1 ^^t!: ^7l ol^cf. 

£^■31 -f-^lfe 50~500nm, ^-^l 50~300nm7} al-lh^lsl-cl-. ££ -y-*}-gr ^- , t«l 7fl*VEl7;l ^^1^, Jf^ J=- 

4-^01 7-l5j-£|jl al-el^Cl-^ §-21 <§Sl7l- ^TJC}-. ^-^7> M ^ gJ=iL ^ ^§-^V SU471- ^01^^ O.D) nl- yj-jjr 

^#-8: ^- 0 -!l^«-3l# 5E.U-<&tr. ^-^^th^lfe s)-7lAi( 1 )2l ppvs. 3f^i£ife ^e) (p- 3il ^ €«1 a ) °1 . 

^1^, 31^3! ^elfe l-2-^l 4er ^4 ^^(Wr^-^sMlfe d)11), ^^-a) (ai-Bj-zj^Tllfe ^l^-^l °H^-aD. *v i? _^) ( 
HV^aisMm fSS *>-££) MISSt 6 ! ^d«l^ 1# Sfe n ^l«-7l» 7}a! ^ o)cl-. 
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( i ) ( i )sj sfl^jiisl* ^^-jxelTfl^ ^lS^s.^!, ^1* *°1 ^l^^l^ielt ^H^HJl SEfe H-HHraoial^ls. 

^-7j£] Al (n)~(IV)sL ^Ajs]^ ^-2,2) f^*(|. 




(ii) 



•I -j — I 'J 



-CH=CH- 



n 



(III) 



5j.*H 4 




CH=CH- 



n 



(IV) 



£]--£]- a] 5 



CK=Chf 



(V) 



n 



(iii) q-zl-s] sfl^JieU^ ^7} ( i ) ( iiHH Aj^^. cf^ 5i el 711)^ *m<>n ^iffi^-g-^ ^# 

Al^ 0_^_M| ^Oj^l^ Sj-71 2| (VI)~(VIII)3L IL^I 3^1^- ^^9] f^-afl. 



(VI) 



n 
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CH=CH-)- 



n 



(VII) 



Oh 



CK=CH-)- 



n 



(VIII) 



A oM n ^S^Hl*!, 2, 3, 4, 5, 6 EE^ 7°iq-. EE ^tf*] o_5L n-& 3-10,000 



<>1# PPV-fi-H*^ cf# ^r£^l °fl H *1 -g- ^cf. uq-eJ-H, «VE*fl °fl M *] 7 J °1 cf€- PPV# ^Qjs>o^ ^^vo 

^oH^^-^nV^ -g-ofl 7 }-^ EE^r -g-g- 7^-51^ " 3^1" f^*l* <g *1 &1 ^AS*) ^ o^cf. ^ 



^71 z]-# PPV -R-S^l^ ^Wtb ^S.^- 



oi ri 



-g-711-s.sj ^-2001-0071269 




*8^€ *r $1^. oliZjofl -7H^^^, cl^^, afs^^, S^U^ tq-fr ^ Xicf. 

(ffl)Sl ^ 200~350°CS] -g-S-ofl^ 7]-<a*Hl ttf&l- l-e|(Ell^^lH]^^l)( I )o_S, ^ SJcf. 

^■^^l(n)^ S**H|-^, ^^1^ ^^(DD-sL^ *2 PPVS21 I^SHl ^HlSl S?l£r 

#<H D.D.C. Bradley^ J. Phys. D(-g--§-#el), 20, 1389(1987) % J.D. Stenger Smith, R.W. Lenz ^ 

G. WegneH) 2] & Polymer, 30. 1048(1989H1 7)7.fl£H 014. 

#e1(tfll'd^!Hl'd^l) ^ !f-v\]7} O.lnm-lO/an, JicJ- a(-^-2]5)-7flfe 0.5nm~l/zm, 10~500nm7}- 

oil- PPVe|^r ¥L-g-°l PPV^ ^ 2.5eV( 500nm)2] wV;£*fl °1] M 7,>j 5>^cj-, ppv^Kg, # 

sf^l, ^-Sr^T-i ^Vih2f 7^2] al-g-sM 300°C# -g-7] o] s] 2] 7}^} 91^^}^-. 



w.S.E]j2.^J^; i^-?lcf. ois ^sfl^ ^-7lELdt7H] ^>-§-S]fe ^t*! PPV^-i- ^^.cj.. 
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*ffl)2l TflSfe Ballardet al, J. Chem. Comm. 954(1983)<Hl 4M1^1 7lAfl£M °it)-. 

#^31 ■§- ^ * >1 ^r4H" i^s^sfjl, 'dt ^ 140~240°C^14 -l^els}^ ^-ojj s.^ (2)1^)^ 

^^^^-^^■i: A|~g-3g ^ o}- cj.s a^ofl A |.^ofl ^^j-^ -7]ufg. ^a>^ 7 |7V ^4*}t] 

-§-§-71-^^ ^ $m ^-^#^^71- Hfeh^^c}-. <^1§ s-o^, a)^ £^ 5jo] flu).. 

(a) PDPV5L 2^1^ #5l(4,4 , -qsl|^^rqsll^H]^^))^. o o V2£o) Hl^o) ^-£7} 5)|^ie|JL ^ft^o] Slfe 

(b) #^(1,4-511^^1-1-511^01^^1)^ §51(1,4-2)1^^1^2)1^131^^1) #^*flir PPV^l -^-Al-I-^OIJI, Z\Z\ ^ 
EE^r Hl^^lSl El-^71- 5ll^7]S. *1€-£H 5ZC1-. oll-^r 4M-g- D lHl -g-SflSlJl, -/(iE i^S^El^ ^^l 

(c) -fM-g-nfl^oflAi -fl-oH^o) 7>^SVJ1, 7j 2J-?] ^ <g ( <£Z}£. ^7]^- =L Jit} ^)d\] uflgfl -g-g-7^ 

°1 7}^ #^(3- < y-^El^^l)#f-^l Ca-^-gr ^-1, ^fi, ^1. ^-t, r-))Aj > ^t-)]^, £C )i^ - 

(d) *^(3-<a-^3|-l-) #?H1^ #sl(3-<a:^^^.^i) f^flsq- -a-A)-*}- 51 o))Aj-^ci. 

(e) UiLc* ^ 2>i]-g- £fe §el(2,5-^«y;^Al-p-2)l^^al^^) f^*flfe -g-^A^O} 7>^s}cl-. 

(f) ^^(^ll^oHl^^) f^fl^r ^^Qt.} 7 \ 5ll^7lS Al^sl ^BloMllJ?) -a-£^lolcf. ole^l x)^oll 

21 §11 JUS.^ 7l-g-A^o| ^Jcf. 

f^tj-^Hl 7>^A^ .gji, 7l^-(^^ ^ SjAt!- 7)^AJ HT-oVol ^Aj^ 5j) Aj-o)l ^• < a«- -S-C'lsl-Tfl 

^#^1 -¥-^l# ^^S>^1 ^o.^ °J:^cf. 



cf^- "JlH.^ ^/Sfe 4-r^ US} ?-F r * ^ v fe #tj-^l#-§- ifsfe ^-^#J5-J?- ^^Sl<H 5l7l «H^°fl, <^1# 
s-ol t-/A)A>^<a^ AS^-Ei yj^-^o.^, JEfe ^#*^2l ^ °i^SL5i ^<$&is}7} ^ SZcf. ^-W^ #tJ"*fl 

#4, Aler^ ^-^^ ^ Slcf. a)z\ ^ r S] nvo] i^^o)) olsfl ^.ojl^^-^o)! xi^xfl ^EflJL Jfa}-£lfe- 

^■f, ^°-!l#^-^lS.2l a) °11 oi*() -i-g-A^ol s]7l nfl§-oll cf-g- ^-g- OVA-] «-aj-^ ni-^- .g-sfl a1 ?1 a] <£jl 

&n ^ 514. 



t^#o)l ^°J1 51^:7,}^ <a^^^ol ^Jl^l-Al ^rfe §1-7121 f^l# Aj.^-«h ^ 5|cf. 



- 10 - 



5-7fls.*J s-2001 -0071269 



^. -g-nfl 7>-g-^ *«|JI«-*1-3.<*1. ^i^^o] 10 3 ~10 7 <>H, t^SSM <£^Q T2io]jl, cf-g- 2# ol#S] 

$1^ ^f^HH^ aV^cl-^i- 0.01-401-% ^-?r=H j^cf sj-cf. a) 7 HH =r 

3. 53°lcf. 



-g-^JSLg-;*} ^^lfe ^V^-gr^l ^^Jl^l- "9* ^ Sa^fe sf7|S] (l)~(3)o.S £a|s] 

>=. hj^ 2# i^-sj-fe ^°^J1^^7> «>eJ-3)Sl-cf. !Lx% u^ajsl-Tfl^ S^S] (4) (5)3. ^sq^- Hi W| 31 o> 

£ ^fi] ^-EL^Sl ^^S.fe e>7l^oJ| aA]Sl 2 7> *S"^^-^-#7l JEfe n -^5LSfl7l, 2 7> ^-^^^7! 5£ 




R 4 



Re R7 




Ri 2 




R2S .R26 




Rzg R30 







Rs6 yPS7 

-O- 
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*<H. (1)~(5H1 27} »&Sr^3^#7l ZL -? r im7]9\- al^^] 7 )7l- 7], 27} l$±Qi}iQ 

-Ar, -CH = "CH-" (1) 
-Ar 2 -CH = "CH-" (2) 
-Ar :i -CH = "CH-" (3) 

(^lf\ Ar, , Ar 2 , Ar :i z}-z}. Hl^^Hl ^^-g- o^^l £Efe 27> 

7]o]JL, Ar, , Ar 2 , Ar :i ^ 1?^= b}±^ 4~22$] *&^7], ^^7] ^ °J;Z]E) ±7]; 6-60^1 o>^ 7 ) g 

6 rl4^1; 55 fli^r 4-60^1 4iflr^«-7lS.-¥- &i *1 $7] a^jE i 7 fl °}%&7\ EE^r ^ 

-Ar„ -CH = "CH-Ar 5 -CH = "CH-" (4) 

-Ar 5 -CH = "CH-Ar, ; -CH = "CH-" (5) 

Ar„ , Ar 5 , Ar (i £- 4=°!, AA Hl^i^H <£^Q ^Jj^^l- °m$l7] SEfe 27f ^-^S)-^- 

7lo]ji, Ar, , Ar 5 , Ar (i ^ 3<>l£ l7fl^ Q±^- 4-222] <g?i7], <*&a]7] ^ <*timSL7]; 6-60^1 o}^7] ^ 

O^^-Al; ^ E>ii^ 4~60^ ^-i^-S|-l}-#7]S. Y A°]Z. x]Q7]% ^o]^ 17)] 5}-^ o>^^jl 7 ] £tt 4 

diftS|-^-#7lolcf.) 

oil" 7l^oflA-l Sflvt^l, 5)1^^71, HlSil'i^yl, H)jfil^^l7l, ^S^iffi t\ <Q 7] , *J © ^H-lfiffl C] <|J 7l , ^rH^ 

€-9,10-^1^71, *1«: ^£1-^1-9,10-^^71, 3Z)el^-2,5-cl < a7l, 3) £1^-2,5-^^71, Elofl^^y] ^ ^ 

El°11^^7l7l- W>Br3lsl-cl-. iLl} «}- BJ-^jsl- Til 3\M^7], *Wd&7], M"H^^! C} «g 7l , 2) 3| 4 - 2.5 - C| <S 7] , El ofl V§ ijfl 
71^14. 

^1«"7H1 CflSfl -g^Sl-'a, EV^^ 1-20^1 <a:^7lSfe D|1^7l, °flU7l, ^MM. JfflfM, «!^7l, fl^7l, ^ 

71, 01^71, 171 ^-8: # ^ ifl«7l. <M)^7l, ^1^7], «]^7l, ^ ! ?1 , 3"l7l7> *>cj-. £ fr^ 1~ 2 

QO] <g.a.Al7lS.^ ^|S.Al7l, °fl^-Al7l, HS.^Al7l, ^Hf-A^l, fl^A^l. 3)^4*1 7l, fl^A]?!, ^^71 , 4]<g 
4^171, el-f^^-7.171 ^1^-^71, ofl^-Al7l, Jffll^Al7l, al^^-A)7l, ^^^71, ^t^.Al7l7> H]-^ 

^1*1-4. o mz]£-7]3_±± nH^El^.71, ol|^^i7l, HS.^EliJ.71, ^El^.71, ^ffltEl 5.71, ^^^^71, ^"^^^71, ^> 
U E) .2.71, C)l^Eli7l, 4^-^El^.7l -g-^ * ^ 5Uul, 2.7] . <WgQ 2.7] , #^3.7], ^-8^5.71, ^ ^ E] C_7l, 

4€^i7|7l- Sl-Cf. 0>^7l5_fe *||^7l, 4-(C, ~C, 2 ) 0 s V ^Al5)|^7l(C, ~C 12 1~12* 44^4.), 

4-(C, ~C, 2 )<& 3^1^71, 1-1+HS71, 2-4S171 * ^ 9X^. «V«^l7lSfe ^^Al7l* * ^ fi.^^ 

Sr^#7|S^ 2-Elofl^7l, 2-515L171, 2-^^7l, 2-alsl^7l, 3-alel€7l, 4-31) 51^71* S. ^ ol^ 
bV^-j!}.«1 a>o) 7 > i20nm o]*£*\ TgSj- , ^H^ol ^ ^Tflfi* ^-fr ^ <&A. 

^7] «v^.^^«-Ei Ajej^ ^.ohji^-aI-oiMI, ^•«h* £ r^: ^l M ^1 7> 2]i<y «>^-^7> 0.0l~40#% i^sl<H Sife 

*^fl-s(7> iL4 H>aj-3)s>cl-. ojs. ^^s-^-El, ^-4^421 °flM*l a>7> 0.05eV °1^?I 4^-^^-*H# ^Srfe 
5J<>] ^a^^o) ^7fl S# ^ SJcf. oil- ^sfl, alolsi 2 # ol^v^ cf s ^^JsJfE] AiH«*V 

Ar, . Ar 2 , Ar.,fe al-^a^^-E-l Ajajs]^ 51 «l-^-3is].cl-. Si ^-*.-cf^ ^uix] x>7> 0.05eV o^o] 
4S- "Jlr^-^S-fe Ar,, Ar 2 , Ar 3 7 r ^l«-7l# 5}-^ ^-f, n. *l«-7l ?*o]5L 17))^ ^A]7l, 0 J:«EliL7l, o^^-aI 
7l ££^r fl^^r 4°!^ ^-ii€-Sl-t)-l- 0 l 7-1 uf, Ar, , Ar 2 , Ar 3 # I7fl BEfe 27H7> 4it^ft 0 J S^-JL-f ^ ^ 
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^7] Ar.,, Ar r> , Ar, ; S] ^-f. Ar„ , Ar 5 . Ar r , ^S. t+Hta,, o)l-o) ^^-7l# t=)°- ol al^lf* ajojs. l7 flfc 
S&t& ^Jl-g-^Rr 1-^- £fe = M ^•^^-Sfl °] 7-1 uf, o)s.oj f^J^^f £j=. JL-g-T-h 4|* flr<>|. g^gg- ^ 

BE £ -H-g-T-r $#*fl°fl cH*V Bl-^fr -g-nflJLfe fSSit, $JMI11«. C-l#JLsL°11fh Efl e a}*] JEL ^ -f- 

-?-si, ^-a- * =f. 2f^fx|o] -g-sin-fr =l ^-av^i ^ sq^, .g^in 0. 

lwt% oltf t Sit*. -8- "IN 3 -8-^1^, ^«8^°1 -f^tr ^71 ^sflA-]^ Ar , , Ar 2 , Ar 3 « 2:^-*>tH 

31^ Ar 4 , Ar 5 , Ar„ 3^$- ^ofl l?^} fr^^r 4-223] 2^71, <£^-a) 7 ] EEfe 6~ 

602} o>^7l SE^- o]-^^.Al7l; EE-b &t±^r 4-602} ^-4i^-^-^-#7lS.^-El AiEn<g l7l| ol A 0 >2l *13M.§. <aj*]S-^l °> 
^71 SE^r 4^«-W»7l«?l 5jo| HV^-^sVcf. 

o|s- *l^-7lsL^r °}t}2] 7ji% % SU^. f^^r 4-222] iH^lJLfe -^7), ^^7], «]^7), ^^7), ^-^71, ^ 7) , 

Ef-f «fl7l ^"g- I" ^ Si^, 3ffl^7l, «]^7l, ^^71, 4l7)7> 8^-. £ Q±.^ 4~222] SJ^A^lJL^r ^iA|7l, 

Jffl'S^-^7), 71, ^1^)71, 41^-Al7l, Cfl^4A)7], aH^^-A)?] ^ ojj, ^ ii-A] 7 ] , ^^-A^l, 

flS^M, ^-f£^-Al7l7f H)-^-3js1-Cf. <£*)£] .£.71 slfe ^3.2.71, ^1^.2.71, fl^El.^, ^^E]^.7l, ^t)5.7l, 
Ol-MEl^.71, 0.71 ^* * ^ JfflUtq 5.71, «!^El5.7l, ^^El^.7l, 4^El^.7l7> S^. o>^7lS. 

211^71, 4-(C, ~C 12 )°J:^-a| 2))^7l (C, ~C 12 fe fVi^ 1-121- M-Bl-^cf.), 4-(C , ~C 12 )tt J fl*H^7l, 1-M-H 

^7), 2-M-H17] ^-1; 1- ^ Si 4. °Vl^-^7)^fe *H*rA)7l* * Si^. 4i^^#7lSfe 2-^011^71, 2-^5- 
^71, 2-^^71, 2-2) 2]^7l, 3-3lel^7l, 4-^2l'37)-l- # ^ Sl^. 

°l-& ^1^71-t Al fi{ ^>fe ^-7]^- >aV^-clo]7l- 0.05eV ol^T-Sl <H]uixlal ^V°l 7} q-i-a. cJS.^^^j^tL 

a|21 ^--fi-^ol 5~100-&%olJl, «r^-^sl-7ll^ 15~100#%flcl-. 

sL ^4^-2:31 3-10,000, «l-#2l^7flfe 3-3,000, J±c4- SfTflfe 4-2,000^1^. 

$-7]EL±Z}% #m -B-7l-g-D))o)l 7>-g-Ajol ^^-^1# A>-g-sH ^-S.^ ^ ^ Sfe 7J o-ofl o] ^-ojj^. £i 

^ 7ii*Vo. S Ml -g-nfl-f. ^7l*>7l°V 5><a ^Cf. ^gl-^^^llSl- 7J o-ofli gg. h o V^^_ ^ 



^-711 Jg 1-254734S: ^jst. s.7flsg 1-792172 ^-a.^11 7l7flS)ol 01^ tg-^i). ^ ^% Af-g-s>ol ^f^^fl* 
Si* ^ Sicf. ^, ofls. s.ol A o vig-s>fe 2#f r 0 l A o v 2l ?*H^^-c <4l» *<>1, 2,5-cl 

■Hll-p-ii^^lclcl a.JLol-ol c 2,5-cl^l-%Al- p -=i^^lcl tJ_^_ a ).o) c ui p-3A]^lcl HH.oH£f a.^^1/^13^- 
^•l^a-i- ^ih-S-^f^^lH ^13^- ^Al§^ A>-g-s>c^ ^.-,^-Al7l^ rg^sL^sH- ^r±^-i: » ^ Si^. ol 7j o_. 



3£, Aj-<g-5l-^ al^(l-JL7flS)-Dll^)sl-^-l-. tic} ^-sflAj o.^.^ o)]^. s.^ 2,5-cl<HH-p-a^^clja^_o>ol c<q. 2 ,5- 

-§- ^SKrL, Aj-^-sl-^ cl-y-cllei^Sl-^-i-, iLcf ^-sflal ofl^- s-ol, Efl E fl n^-oj-ci^ o s. ^.g. <Hl^<a-s*-# 

^1A1 el-l-oimAl^l- AV-g-sH -,^-Al7lfe ^^(Witting) # *r Sl^f. ^§tl-*ll# ^7) ^SflA-1^ 0 l A o v 2l 
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4-§"4fe ^-SjL 3. $£7} ^%^ofl <8^=-& o| *| 7 | nfl-g-ofl 7^*1 ^ ELS.^zl^o^ o] ^ ^ 

£4*1 4fe 5Jo| 4^344. 



£- 1^2} ^^-^5L# *1"8-*M 7fl2^ -fi-7lELrfc*>Sl *!<>1£ J= tg «>-f-^t!- 4^ 4°H1 

*fl4 xd^^^S-^xl'r^-^g.Q fr-r^^^-# #^4)4sl ^^s. S|<H 5a^ U J:##4 3^421 4°1 



o]9)<>) t^-7.fla# ^4444 $14. ^ Jl-g-4 ^4*fl ^/JEfe #eK-£7.U3.-I- .H-g-4441-o)| ^-AVAl^l 
4 £ $14- 



£ 4^ f^4*fl4 4*11 Aj-^-S]^ A^H^Aflil, 4 A^H^T-fllL 5E^r 3-§- 444 + o|j7 

4t§l 4^3*1 &*14, t-^;JSS^ 3 )e>^^f r £xfl, o^oj-nlO-S^), i^ufl-a-SSfl, Eej^^^ol-ol-p^^s. S. 

4 $14. 344^fl-§-5L^ 44^144451*1 4B4?lfecH14 ^ zl 4-5131, <ffl^^fe ^ n 451*1 4 = £ i ?lfc 4 
ZL 4514 oj-E^lfe ^ 451*1 EflSe|-Alol. icL o>E^ii : - ClD l)EV ^ ZL -^-iE^l, s.^.o_5fl fe o r£5fl clajl^^Alol-^ 



4*11*1 £L3.±; <ti44 ^-7fl^i63-70257J:, 63-1758603: ^tL, ^-7^2-13535951, 2-135361^, 2-209988^, 
3-37992S, 3-152184J: ^iL^l 7|7Hs)cH <&±; ^ <U4. ^^ 7 flS^ Be) =11 ^ cl^V'Sl-Pr^^l. ^Hr^fl^. 

n\^r^i\jL, s-sl l-^r^7fls.^ 4,4-Hli(N(3-nfll5)l^)-N-5ll'rio)-nl t )til3|iy j ^7,>^^7flS.fe 2-(4-u]3l)^^) 
-5-(4-t- ! f^2i|^)-l,3,4-^-A>^ 0 ].i i ufls^i:-. ^eel^v^ Be ii(8-^^e]^-)«^^nl^- 0 l u^zi^c}-. o]=. 

ol^* ^^-§1-^ ^>-§-^ $14. 



H- ^ #SH^7l]£.!- Af^-sl-fe 7^ o-^ ^}^^S\S.S\ 4^-^-2: Aj-g-g]-^ 3l-^§- ^ r 6\] 

44 45 71 nfl^oll, nV^Aj^iif ^^-S-a^^- 7-)afl^l ^fe ^^oflAi olff J1^4°1 ^j 7 d^l l^Sf^ ^4 

-f-^2j ^7fl^.ofl cflgj] 1~40^^%o|ji > ^.cl- uj-Bj-ai^Tii^ 2~30^^7 o ol4. 



sfl, °J-B4^1 35 ^ sill^l ^ =l -fr^n, -t^°D^^l, a<4^74i, ^4fi^l, ^14^^ -^^ 8 _^cs. A ) 

■& ^ $i4. t'I^S-u lr<H ^-7fldi57-51781S, 59-194393J: -g-iL^l 7|7flsH Sife * 

^1^ 5j*4-g-*^ $14. 
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tf^lSS #7] f^l, SE^r ol f^aflaj- £sH^7ll5.# #^s>^ ^SH}. o]s- 



^Jl-g-xf ^4-^ 0.5nm~10^m, H-^sl-Tflfe lnm~ l/im°m. Ti-Fr^l- 

^r^-S^-i- ^7>Al-7l7] ^l*)!*!^ 10~500nm7> u}Q^is}Tl. SL^t tl'SAS. ^^-g- ^^5).^ ^-f^ -g-nfls. ^] 
7io|-7l ^sflAi^ #<y-s)- 1-%^ S-fl7l«HH 30~200°C. u>^z]S>7flfe 60~100°C°)H 7}<g^is}^ 7^0} 
3]SV4. £-2. 7 ]-<a #2:^-8: |1S ^-f, s>7) 2] ^7]^}^^ !HH§^ Ti^^ Aj-o)^] 3 3 



t£ H]-eJ-;o*!- J17]« 0 VS] °-7l^^<a^^^ 7fl2 ^^-1- ^-g-ofl cHsfl 0.2~40#% ^-fr-M^ je^-as. tg^-g 

1- oj^-g- <^]*V ^ 5U°-°1, ^JI)- ^7l-# 2.-§-2l O.^ 7fl^*J-*V ^ %>Cf. i£ 7l7HS7> 5> 

-fr7)7U5.7> #3-§- -fMEL^S. Q ^ SZcf. & I^S] -fMEL^T.)-^ ^-^3] "8-71^71-^^* 

-g- ^71-2} 2L^r o)Aj-^ 3£7}- <g<>l*H, d^p-uf tfl«^ M]«1AJ 0 1 nfl^-ofl ^-eflo] jj^cj. ^^c] zj 

jl, e)a(leak)M- cffiiS.S.(dark spot) U^S. ^jc)-. S£ ulju^j ja.?}-?! -f}-7l#^ol o>vi ^>7fl ^'ai- ^ ^fl 



Jl7i* 0 V^ -^-71^7]-^^^^^ 3. 7^*J-s.^-o] i~ix 10 n Dcm, ul-^-^isMlfe lx 10 3 ~ix 10 8 Ocmolcf. 51^3] 

^7l^7>^^^^#^ 7.^^ AV 7 | ^-o)) ccfef ^ ^7^>^-^^- 0-71^1 511 ^7]-^^^^ U]<$X\ 0 S ^ 

% V ^ Sl^. ^7-l*J-d « 7 ]^7l-^<y^^^ 7i«J-^.^ AlE7-]*J-i!]- ^TflsL-^EUE ^ ^ 5i4- 

J17i*J-5l -V^l^H^oj^^ uf^^Sl-Tllfe xfll 4eV olsrf, n(-BVaisr>7ll^r l~4eVolJl, ul-e}-aj§>7H] 

Li, Na, K, Rb, Cs ^ FrS-?-E-] ^j^S 1^ ^aj-o] ^zje] ^-^^^ 

£b wl-^-^sl-THlfe- Mg, Ca ^ 1# oIaj.^ o^els-g^i:, £Efe 

Aj-Sl-df-, AJ-SJ-D].^!.-]!^ A^^^ ^VSl-^lf-ol HV^^sl-Cf. 0)S.-g. ^iJ-S]-^ 7>^-*l-^ 7^ -O o) ^^O]^, 

£ ol* ^U-^^lfe ^el-i-oi Li 2 0S. «-L>sl-^ 50^r% o]a o v ^-° r E]tH 5ife Hl-^-^jsf^-. 

£ ^7^*^^ tL7jx}^^oj^^A o. 7l]2 Ajg.o.5 Zn Sn V Ru Sm jnj^^u.^ ^1^^ 1# ol^t-Sl ^Jil- %^*1 
4. °1 ^-T"^ 7)12 ^j^-^ ^--B-^-g- Hl-sh^lsMlfe 0.2-401-%, icf u]- 31 5l-7fl 1~201"%o1t^. Q^o] o]&^ 

A)-0.^ ?i7l-^0]7l^-0) 7-ls|-Eljl, ^-? r E£ol 0l5j^- tHO^ i-AVcJ-7l^-Ol 7-jsf^Jcf. 2 # ojAj-^- ^-g-g)-fe ^ O- % SV-O 

^71 sl-ir 51^1 Hl-^-Al^cf. ^12 ^^-g- ^±.%± ^ ^ <4S}-# ^EH<a ^ 51 cf. 

J17i*j-<?1 Xfll ^^-^Ofl £7iA^(7i7-1*J-)0 1 71 |2 AjH.^- ^-fj-Al^^] H)-e]. ^cgA^ ^-^J^^l £.^#3jO] ^£Oj:0 S 2,^5). 
l-Aj-Xj O.S^ ^fl-#S>H ^7flo|-7|nV ol AJ-3J.O.S ^7>7lo)cf. 
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-¥-7]^i^ < a i r** 0 11fe **#.S.*1 HM- i^El^7>^5. A>-g-E)^ Ne , Ar, Kr, Xe % 5at% °}^3L % 
-fr* t£ 5^4. 

°-7l^^^^^# ^xflo] srj^J-jOjL o]2]- ^--g- 2:^ o.s g^sM o^u). »J--<f ^^-2.5- 

- s f L 7l^^<y^^#°] ul-aj-^j §1-7)1 0.2- 30nm, ^-§1 0.2~20nm7l- H>eV2i gj-u). ^y^,oj^. Q } o) 

i£-t\ ^MM- ^^-<3 ^7\^%-o_s.a]3] 7l^# #-g-<5) ^ ftTfl ^d-. 

^-71 J17^*J-ol ^a^^o^^o} ^.Sfe i3lE^, ^-21 -§-e]*j 5t-«r*l °1 ^^-^« 0 >^ 

^ <£$^ SlT-loV, i^E^ol tJ>el-50 5l.cl.. O^^^i -^^l)- *fl 2 A^o} E^-fr « 7fl £ i^E^Vfe ^ 

i^E^f Hl-^-3l5>cf. 4^iS)E^lA^ Z|Z|Sl E^oH At ^E^-i- 2j -g-%V ^ ol,} £ 1 ^ ^ 5^ E| ©r^ %^-°\] 

^11 ^&*r *fl2 ^^Sr A}-g-*r ^£ olcf. 

317^3] ^-7]^}^^%-^ iBlE^ O.S ^A^^ ^ o. ^sIe-Ia]^ iSlE-1 7^21 ^ 0. 1 ~ lPa^l ^ ^ 7> 

^-2]^. iB] E-l ^slE^V^H) Af-g-^l^ l-^7>i, <^11- -f-<H Ar, Ne, Xe, Kr Aj-g-^ ^ sit}. 
£ sliiofl trj-e]- N 2 1- Af^-%v ^ 01 ^eIa]^ g.^ 7]s _^. ^7) ^E^^oll 0 2 # 1-99% ^S. 5fsH «}-g- 

A^3|El# olcj. 

iS)^ 0.5.^ RF?1^# Al-g-sl J7^2)-iBlE^ ^ DCi^Ei^ Aj~g-*V ^ olcf. ^ a| E} ^ a} 2) ^ ^ o. ^aj.^, 

sl-Tllfe RF^b1eHa| 0.1~10W/cnf7f a}^*] t}jL, -g- 0.5 - 1 Onm/min, ^-§1 Ur^^Ml l~5nm/min7> 14s)- 
^-zVAlol 7l^-g:ife 4 1 -Sr(25°C)~150°Colcf. ■ 

EE?r *gr^2\ -? r 7lEL4i7l-fe #7] Ai^r^ *}°] °fl 317^J-Sl ^lt-^^^-g; 7>^ ^51 xlcf. 

°l2f *2l Ef^if 7l-A|Dl, ^)7>» X>cf«V ^ jlX-l*J-ol ^7)^^^^^*^ -f r7l ^^ A> o)o)] 

ufl^l^Ml nl-ef t^-#o.JL s.-§;al o.S ^ 91^. ^^^01 ^v^jt ^-^^<y-ol A^V^cf. 



£ JIA-l-SJ-ol 0.7)^^0]^^*^ ^Aj -g-o.^ ^e|^.oli4 ; TflsoV^- -§-21 S^r ^iSr#* AV-g-S>^ 

<a«-^ 4.5eV oIa^ Hi-ej-ais).^^ 4. 5 ~6eV2) ^-^olu)-, ^/Sfe ^11: AlS)-^, eVs).^-, l!S|-i-, ^f-4i3l- 

# ^ If 1 0 l A o v -fr E^Jslif ^Aj*VcHl 451- ?i^-i5-S-^-E^ ^-^-^^^ -f> r7 l#o_s ^-^ j^-g-aj ^ 

^ 5l^f. Cl^-Ul- -B-7l#O.S^-E^ «-=^^?i^-0.sL2l Ai7}olJg-^- o}7fl*V ^ ojl o.^, ^^-^lA^o) ^x^Sl 7l) 

^^-Ol S-g;^ 0.5. SjSfl^ T 5icf. £ Y"7l7llS.7> 5>fe ^-^ill- ^-7l7flS.7l- ^fe ^ *] *1 f r 7lEL^Al-5L *V ^ $1 

Cf. ^^21 -S r 7lEL^Al-fe ^-Efl2l -^7ll-^^#* 5>ir ^7^21- -g-<a ^ ZL o}^2) ^£7]. Wolxlcl, c^u)- u|l^A^ > 

M1^^ 0 1 fe7l m§-o)l ^Efl2| 74iLcf ^r^ol ^31, elfii-f CrHiiH U^S- ^^f. hIje^ 5L7}<£ -B-7]-§-^ol o}^ 



^Al%Vo) a.71^^01^^^0. ^^j-^oj i-xxio 11 Dcm, tfr^sMlfe lx 10 : ^~lx 10 8 Ocmolcf. JlAl^-21 
^7l«-^<a^^#2i a^*j-^ a o v 7] *M] nl-EV ^aVaV^^ o rX] ^ 5l) ^-^<y A ^ Hl^Al 0_ S ^§ 

51^1-. ^7l* 0 V2l JjL7H-^<y^#Sl Ai*j-i-^ A)E7-l*J-J!l- ^V)]3_lfB\5L ^ ^ 5icl-. O) 7£°- A)HA-1^ 4?1aV 

7flg.^r ^e)S 7flS^2l ^2l-#S, HV^-alsVTllfe 



- 16 - 



^-7fl-^-S1 ^-2001-0071269 



(Si,_ x Ge x )O y °lM 
0 <x <1, 

1.7 <y <2.2, H>^s>7flfe 1.7 <y <1.99o|cf. Jix-J^c] j^^o^^o] ^.g..g. 'iVSHfrfci-f HmHE.^ 

#<h £\v)s.zl sm&q ^-^.s. s*<m =r sa^. 



T L 7ll-^<y^^#^- ^£-°l*H 4. 5e v ojAj-sj ^(ift^-fr aVS|-#, ^Sr*. fl- 

S*-§- 3? ^-n-sl-^r 5J 0 1 H>^-a>S>tq-. H^hr 4.5eV °1 A J", «)-&)-^s>7l|fe 4.5~6eV4 4^ 4 7))^ A 

u, Cu, Fe, Ni. Ru, Sn, Cr, Ir. Nb, Pt, W, Mo. Ta, Pd ^ Co ^ 1# 5E£- 2# oj^olcf. o]s.o. o^mv^ o_^_ ^ 5c 

te ti-sj-* ^^s. ^^4. a Ej-^-i-, ^£H§-, fl-s)-#, -g-is)-#«a 

-StMfe ^^H^r. D-R-^-fr Hfa)-2js}-7llfe 0.2~40#%, icf H>lh3]S>7flfe l~20-§-%°14. ^-R-^o) 



^7l 2Lfe -^(SH^-g: ^VSl-#. ^ 31^^^ J^l*^^* 

#<Hl -J+isH ?a4. ^^V^ °tj^J5-S^ l~5nm^£olcf. £*fl°! £-^4 >M-oW>M ji^^v^ ^«._g. *sfl 

j/^*J-o] ^. 7 )l-^<y^^cH|^ f^ts^l H>4 ^^E^7l-iS a>^-£]^ Ne, Ar, Kr. Xe # 5at% °|5 r £. *>-R- 

Jl^*J-^ -¥-7l«-^<y^^# *i*flsl sj^-^o.^. ol^ £^ o. s g].^ ^<a}s)-*l 7-1x4 ^^11 «j-%to.s. ^5L 

jix^J-o) j^i^oi^^o] nv^.^|^ H^aj^i.^^ o.3~100nm, iL4 Hr^sMl^ l~100nm. ^-^1 5~30nm7}- 

4. 



SRr ^-^-Ollfe ^^^-£1 El-Tj) °loll AT-7) g:- ^-^-a-S)-# ^f-S] ^ Ufl A] Jl <#*}2l >S^U]s. ^<g-sf7l) 3: 



J7 7-]« 0 V^ o 7]1 .^oj^^A£. i3 lEl>« O.S. ^^S}^ 7^ o- ^alE^Alol i2]Ei7>>iS] <y-?={ o. 0.1~lPa^ ^ ^ 7> «}-el- 
^jsl-ni-. i3lEi7l-^fe -f-Aj-oi ^slE-l^-^oil Aj-^-El^. #1-^7)-^ ^s. s_o] Ar Ne Xe , Kr AV^-*v olc^-. J£ 

1A<H1 itfE)- N 2 # A r-g-% v -r-£ 514. ^&|a1oi «.^ 7)5 _ fe aj. 7 | ^-tjIe^V^o)! 0 2 » 1~99% ^S. ^W<^ 

f;}*}^ RFi3]E]ollA-l 0.1~10W/cnf7V u}-^ 2 !^!-^-, -§-4-§--8- 0.5~10nm/min, ^-§1 «>^2]SMlfe 1 ~ 5nm/min7> Hf^ 



- 17- 



^-2001-0071269 



7l^£fe ^(25 o C)~150°Colc+. 
si t^-g- ^14 ^ &4. 

£ #^Sl -R-7lELi4fe -? r 7l#O.S^ #71 °1»H .31*1 4^ ^7l^7^oj*^ C ^o], -fM 

al^Sl ^M*^^** -a-71^^^-8; ?J# ^51 ^cf. 

53 ol Hl-a}-2ls>cl.. 

S-^el^S^^l^Alq, )* 444^r 5l°l 442144. EE 47) 5)1 <doj.s Efl s ^^ofl ^ # 
444^ 44344. 

^Hr^*^*** Se^(8-?l-|lr^4£)44 D 14(Alq., ) f-S] HLfe ZL Hflfl^S 4fe 

47l^44*fl #4 ^•H-frE*. 44^4i4r5i*l J*l|««-fr£«l|. 3lsl>a T 0 r £^l, 3)*&^r5Ln, 

msai* i-a- 444 ^ o^. 

^ol iS-S-sMl €4. °1 ^-f, 44347flfe -fM^l-fr-E^l- 200°C °l A o v , iL4 44344^ 300°C °14, ^-*1 350°C 
Ellfl-°I-R-S.^l. 44444^# 4fe ^^-PrS^ll- 444^ 44344. 



-g-4°J44^ 44-M-& °il« *<4 ^-g-^- 4?U^ 63-295695^^, ^-7fl2j 2-1916945.^^., -^flsg 3-792Jl^- 
H, ^-7fl3g 5-234681^^-iL, 47^ 5 -2394553^ Ji, ^-7fl 3g 5-29917 4S.^-lL, -Sj-7fl3g 7-1262253:^11, ^-7fl 3g 
7- 1262265:^- ii, 8-100172J:^Ji, EP0650955A1 ^-<H1 7l7l)5lol oi fe zj-a, 0.7^^.0.^. 7-l-g-%v ^ oicj-. 

I" 0 ! ^^^^^^^^^(Sel^l-^clol-ni tr- H 21 si) <dclol.nl : T PD), 3^°1-'?J, S-ELl-^-frS^. 

?}3ultO-£^, E5lo>^f r £^l, olnlcf^^-Sxfl. olnlwl!- ^fe ^-Afc) o>^ f r £xfl, ^El^ ol*Sl S(- 

l# a^=r 2# ol A o v ^- ^-g-«)l£ #4. 2# ol A o v -i- *M a] #el-7-lul- ^sl-'a €4. 



^ASl-cl-. o] 7^ o., uj- si- 3i sj-Tll^ f r e| °1 ^r£7f 200°C <»1 #, iicf uf &v ^ 5} Tfl 300°C o]^ ^] 350°C ol^-^l -S- 

^-7ll-^#Sl ^)] * €^°J^#2l s-^*l xfl*V5lfe 51^ o)-qj7, ^^H 0 >^o)] cf exlov f,v 5, 

500nm ^H. 10~300nmS.sl-^ 5J0) Hl-av^i sl-i^.. ^.^oj^jji. ^^-^ ^°J#-8: lnm °)^, 

lnm o|#AS 5J°1 HV^-^sfcl-. ol irfloi -oj^ ri "f) 2 ! » A o v ^^^^r 500nm, 

^g- 500nmom-. 

-Pr7l#^°J^## ?1 ^l^Kr**^- ^^*>fedl SJM^. 5^?} 44-8: =r 91?} "fl-g^l ^^#4^-8- «l-§-*fe 5! 
°1 Hl-^^sl- 1 ^. ^1^#4^^- °l-§-?b ^-f , «l^-tfEH £^ ^^°J ;: i c 'l 0.2^m ^lsl-21 3^^- Hi-'al-ol ojol^lcf. ^^oj 

0.2^m» s^sl-'a, 4 3 J-ol *5°J4°1 4i42l ^-§^4-8: §M1 4^1 ^1, ^fe t-2l ^^Jl^tS 

^^sl-Tl) ^lsl-^14. 
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^^zj-o] 2.^0. ^sl^l 10-" Pa i}JL, 0.01~lnm/sec ^ES 5>fe 

i^al -fM*^ ^q-o] 53-8- «o v ^lsl-7l ^sH i^l- ^» ^-.°5L -g-^lsl-^ 5jol a]. a}- a] ^>c).. :g. 

^-g- °V7l ^sH 3*M3 ^M** 33- 'S-S-^-cf. -g-^l7>i^ Ar, He, N 2 ^-^ £ 

#^7V^ *}&z\ i:\t\- . BE?!- -g-xl7>i^ ^g.^-f> r ^=0- lOOppm ol«rV, ilcf o^lfe lOppm ols>, s.§j lppm 

7 A°] »\^*)^. °1 ^r-g-^r^ ^-if*) *V^s]^| -f-Aj- o.lppm 

-g-^)^2] 7flS.Sfe ul-aVzisl-Tllfe sj*^ E || S xi o.^, ^<g, -.^ j=rg B>f-^7llSt 1- ^ $1*]°!-, «K1 

7V u>#z)sl-4. ojaj- ^ ^s^H-s^i Hl-g-^o))A-i <a:^-^e)7> H>ej-3)sl-^<i>, o] ^ ofl ^cf-^sj -? r e), tf^el-fraj, -g- 

7V x^ 7 >olS.5L H>eJ.^5l-c|-. -fM^ °li?Hli ?df*. ^ A >-§-*v ^sl 



S^fe 2]^o| i~20^m, Jii^- si- 7fl^ l~10//m, ^-s] 2 ~ 8/zm7> uV&v^si-cl-. ola]- 3]^ol 53 °- <a^^°l 1 



fe- A o v 7l ^^7]- #^°V, 2~8^m£l ^^7> ul-a}-^§l-cf. 
u f?}-^sl-7flfe 0.01~30wt%, J5Lcf ul-eJ-sis)-^!^ 0.1 ~5wt%°m-. 

3^-^15.^ °J:^^t ^a,'-7j-£7> -Pr^ls]°1 7)^^01 o o t i? j. sl^ts) tb^slfe °|-^1 D J. ^l-gr 

^- xH*l, -Pr7)EL ; f L 2^# 7)^-0.^^ o-sq, a^ = a)^^7l^, Si, GaAs, ZnSe, Zn 

S, GaP, InP ^-2] ^^7)^-g- ^ Si*-^, <>l*sl ^^71^] #^Hl3l#^ 7l#£L 

>"•>-§-«: ^ 51 cf. a* ^7]j£o.jLfe Mo, Al, Pt, Ir, Au, Pd ^--g: A>-g-^- ^ °Xjl, -B-el7|^ AV^-gV^ 5J0] u>ej-3j 

^ & iA># Bj^AVofl C}^711 <4^^ ^--1; olcf. 2j aJ-o,] ^o^ Al zVzV^ i7]-£l >^^-^-a- uV^-cH ^-e}- 

7]^;0ll Ajj^E^DVi!}. ^3J-Aj i^-SVfe Ajj^^j-nV gr- o. ^ ^ aT-Aj-oV^. Af-g-^C^ «^^-Alj^. ^^^jS ^Cf. 

5* t!-2>^-a!|- ^-o) EL4i7.|- 7ll^.i4 ^-fi^ol P.]^ ^ oi fe ^£-l^Ei# ^A]-2j 
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^#•£4 lE-levo. el^-jJ- «]-g- ^^-^^-ev #2] qn^s^E] nj-g. uVfAl^jo.^ -£#^21 Sl-ir 

5^51, 3. ^^I?.sL;-; 37W ^i;'-. >45J<4, $.#7fl.j3L, H^^.^. . 

4<4 1 d -f-51 q-HtS.clDls.Til^-*}-!-, ^-^-JlslElSl-^^TllSl-^-i-, ^tJ-^^tMlSI-^-i-, iEjigTilS}-^, 

^\^)^^ ** 4-§-% v 4 5Z4. 

a^c-lfe 7l£4 o_sL ifs^l ^fl£t ±£4 in ell 34 oiifl Jg-o.s. nlAfl*v sfle^^ ^ 

4 5*^ 5)°1 4^4*4 21 7l^^ofl l-^^q-sf ^ * -#E)H7.i ^2}^ l-^<y 44UT0, IZO)^ 

^^7H^^ ^^-7HS2] %^7} % fs\A &* ^ O-ofl A^Sl-Xl^, rf^. 7 > Qo\SL QV}. t£& 

^fls.^ ^^--g- ifg}7] ^ 7ii St #ci-. 

2~30V°1t4- 



-Pr^lELixV^ ofl^- l-ol £ lofl 5l44fe H>2}- ^ol, 7m(l)/*^°l^i^-(2)/'a-^-#(4)/J17^ 0 V0| JjL 7l 

4°d4**(5)/-§-*l^-(6)ol ^clls. ^-^0)7^14. 51 2«fl £4€ «>2f £ol, 7l^r(l)/*^«a^^-(2)/Jl^*J-^ 

^■7ll-^«g^#(3)/^#(4)/jZ^^-S| ^7l47.t-T°d4*#(5)/*4^(6H Ir^cflS ^211 451 5H4- 

S£ A o v 7l ^#^1* ^cflS. «■ ^^fi'iS *t 451 514. °l«-8: 1-4, 4^H5fl°lSl 4-<4°l<4 ^H-sL^i •§- 

°fl 44 4d«!*M 4-8-S4. si 1 ^ si 2^14, 1-^ 34(2)4 44^34(6)2) A>ciofl^ 4*?i*(E)°l 

^#£H 51 4- 



a A o V 4 £4fe 4^1 4*-°-JL 44-°-sL SH51 #4. °14 ^^^Sioll aisfl 1HM21 ^22^4 4^4 

1- <9^r 4 514. 

^"^21 471EL^4tt 4^#2fl°lS.^ ^-§"5lfe 53 °1*H, °H» 1-^ nil SI el ^=-/7l<y ^-ofl 0)^5]^ ^ 

^^1^1, is-7i*4 ^, 44 4^1 ^-g-* <>l-8-€ 514. 

< ^AHl 1> 

-B-44*^-S- A 1 3^4^l#2i Av=tg 70594** f 1 ^ -HI 4*sH ise^ it 7fl^ §1-51)4. 

°1 4* ^°fl ITO-tl-Sl-1- EfTjI-i- A>^-gl-ol RF^l-rz.i-ilES.^5114^^ o_sl 4*£:Si 250°C°1M : 1 4-^^11 200nm2l ITOl- 
IT044# ^« 7l^r S>a* UV/0-, ^1^^ i^S^-g- ^-^21 4^1-ulsL ji^ ^^cf. 

10~25g2l ^l^^-cH] Igoj ^^u) ^^2] PPV21 44-^l°im-a: -g-°-^* A o V 4 IT07J- 71^ i^S^5>5|l4. ^, 

451-21 4 a^^ll l-BH-S-^* Slitsl-31. OL ^-"3* ^^sl-Tll -B-^^l-'a^ 5000rpm2l -^51SL 314^1^ S^Sl-51cl-. 

<g<H^l 4*4 #4 t H4^^1#* *^SL-g-o|l7i 300°C^l^i 1244 7V<asl-5ii4. oi <a^e)oi| ojsfl 4^*fl 

l-4 D lfe PPVSL ^4^1514. 2j<>l^l PPV<4£r 100~300nmol5iT4. 
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o]°]*\, 71^-8: i^Ei^^ofl \£XL IX 10-" Pa <>1S|-*M ^^sf^q-. Li 2 Ofl V* 4#% 

-M-8-«H ^. 7 l*l*Hf«g«T 1 *** lOnmS. ^ ^sl-^c}-. olnflo^ ^^] 7 }^ Ar: 3 o S ccm, 0 2 : 5sccm 

3. ^£(25°C)sM lnm/min, -^4^ 0.2~2Pa, 500W5. s]-^cf. ^e]-^) -?-7l ?i^<y 

IE 4^7V^AS. JlTRVo^ v_ 7] ^}^<$%-2] a]^z\^% n}, sH^l lOOnnHH^ a1_ex^VA l00kQ/cnM 3L, 

*1*J~§:3L ^-^Vsl-'d lx 10 10 Qcmol5icf. 

< ^Ajoj] 2 > 

^Hl l^H iTO£^-# !§-°] 7l^o] UV/0 :i ^*> ^, ^^4^*1^ 71^1-clcHl ji^sVji ^ o]--g- 

lx 10" 4 Pa fl5>^l #<y-5}StK 

E^<Hl Si0 2 4 o] o)ofl 4.3 H7l^ Au afl^sKa, JL^2\ JjL7ll-^^#-a: "V-^ 2 0nm5. -^s^Sa 

cf. i^E-171-ife Ar: 30sccm, O 2 : 5sccm^_ ^-gr(25°C )*H1 *l -^-i" lnm/min, ^^J-"^ 0.2~2Pa, 

500W3. ^ev^l « 7 ]l-^<y^#^ 2:^^ SiO,.,, °ll Au# 4-§-% ^-fr^r 

^Aioj] ^7>j±4 ^^o] •a^-slcffe 5J * sa^U- <r SiXicf. 

!E 4^-71-^ 6.S -¥-711-^^*21 A|_Ex^ff «>, ^"'ll 100nm<Hl^^ AlH7-l*J-^- lOkQ/cm'ol JI, 7-l*J- 

#^V§}^ lx 10 9 ncm°l$}cf. 

< 3> 

^^l^l 1, 2°fl*l oix^j-^ i i L 7 i^^cy^^ ! *^ 2:^*, Li 2 Olr Na. K, Rb, Cs ^ FrS>) °^^\^-^f^, £fe Be, 
Mg, Ca, Sr, Ba ^ Ra2l ^ftelS^^^i, £fe La, Ce, Pr, Nd, Pm, Sm, Eu. Gd, Tb, Dy, Ho. Er, Tm, Yb ^ L 
fMi^l^l ^^JL^-E^ AjEfl^ o)a o vo] s£ ± aj.jj.o.^ ^.cm^v ^Sicf. 

S£ V# Ru, Zn, Sm ^ In.e_S.-¥-El ^6)^1 1?- ol^vo} ^±s, v\^o]Z. ^^sj-^t^-. 

< -a^H 4> 

™. 7 }^oj^ ^-=.^1 20nm5L ^"^^^cf. <:>lnfla| ^^E^l-i^ Ar: 30sccm, 0 2 : 5sccmS ^^r(25°C)sr 
<H)^ ^e}* lnm/min, -g-*}-^ 0.2~2Pa, 500WS sj-^cf. ^gv^j j^yi^oj^^^^ ^a^ Ge0 2 ofl A 

u« 2^-% «-Pr*l-fe 5J°lSicf. 

=L 9]o\]^ ^a|<^) 14 §-<a§1-7fl sj-o} |7|ELi4t ■aSlcf. ^^^1 -fr7]EL4:7f-i r ^-7]^o\]Aj lOmA/cm'Sl ^^^ r ^SL 
S «>, ^7l#l£fe SSOccl'm', ^P-S-^^- 6.9V015JC4-. 
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31 4^1-^ £.3. 5L*Wk$ ^7|l-^<y#2l Ale^^ s-^tb »h 5}-t-^1 lOOnm^A^ a|ex-)sJ-o lOOkS/cm^l Jl. ^ 
*J--g-jL ^Vsl-'a lx 10 7 Ocm 0 !^. 



^^§-21 ^-fr Si0 17 , SiO,, )5 , GeO,.™ , Si 0 . r , Ge 0 ,-> Oi. 92 3. ^ 5l °l2Hlfe ^*H1 14 ^-<U^\ Sj-aJ tVI 
ELi^* *A2^H ^^-^£1- hK 7^2] ^2J*}- 14« ^Si^. 



^Ajoj] 2oll^, J7^* 0 >-2) ^.71^.^^^^* o] =^.g. Au o)]Ai Cu, Fe, Ni, Ru, Sn, Cr, Ir, Nb, Pt, W, Mo, Ta. Pd ^ 
Co * 1* o) ois-o^ avs^ eVs}.^., «lSl-#, ^S^, -g-^5H§-.sL ^^sflSL -g-<y«- S^* <£SS4. 

< 41 *H 7> 



2,5-^<^]^-p-3.^?!^JiS.n>ol ^ s. N,N-cH)Ili-§-<4n]j= -g-D)l=f ofl a^ .se) si] ^i^^ ^-§-^1^ jtii^^CA) 
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= "40" : 10 : 50 

^**fl 1^ #^iEl^l 7l§AS. 5.0 X 10 3 o]S}Cf. ;4 t§#*fl IS] ^ofl cflSflA^ ^ <?.] 

aH ^^i^BitHH 960cm" 1 2] «1 ^ ^1^1 , 1520cm -1 2] afl^^l, 1100cm" 1 3] °]]i]]S.7], 2860cm" 1 2] °^7\ 
2) *^r-i- Sj-?ls)-^c+. 2± tS5£t-dl -g-<4)sL Al-g-^c^ 1 H _ NMR ^. ^sj-jl, 5)1 ^ 31 u] v! ^1 7 ] 2} H(6.5~8.0ppm 
-¥-2-), ^H^-Al7l<>) -OCH;, -2) H(3.5~4.0ppm -¥-5-). ofi^s] -CH 2 ~4 H(2.5ppm s}S|cf. °1# 
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^ A l°fl 14 ^^SVTll sH -2 r 7lEL4i^>» •asi'^. ^^ A 12| 2:?i^ aj-7) ^.oj)^. q ^ ^ o.j:_ 5 0nm 2l e]- 

ol 5J* #«a-*H 80°C^Ai 1A17V !-«?]- ?i2:Sl-^4. 

^^^J -Pr7lELi^Vl- ^AHl 1, 221- ^2j5l-7fl 3g7V^- «K ^ A) ofl 1, 2 2f ^5^=+. 
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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element capable of continuously and stably emitting light for hours with 
a high luminance. 

SOLUTION: This organic electroluminescent element 1 comprises an 
anode 6, a positive hole transport layer 5, a luminescent layer 4, an 
electron transport layer 3 and a cathode 2. The electron transport layer 

3 contains an n-type inorganic compound semiconductor. Because an 
electron injection efficiency from the cathode 2 to the luminescent layer 

4 can be improved, the organic electroluminescent element 1 has a high 
luminance and allows improvement of a long-time driving characteristic 
in time of light emission with a high luminance. 
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(57) Abstract 

An organic EL device having merits which organic materials and inorganic material have, a high efficiency, and a long life, and 
produced at low cost, comprising a couple of a hole injection electrode (2) and a cathode (6), an organic layer (4) provided between the 
electrodes, having at least a light-emitting function, and including a light-emitting layer containing a conjugated polymer, and an inorganic 
electron injection layer (5) provided between the organic layer (4) and the cathode (6), including a conductive path for blocking holes and 
for transporting electrons, and having a high resistance. 
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